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Ideally, one would like to estimate the future dimensions of pension
funds by treating the processes affecting pension plan fiscal flows—
e.g., labor force participation rate, employment, coverage, contribu-
tions per employee, employees' earnings, employer contributions,
benefit payments, and fund earnings—as variables whose values are
determined within a model of the economy, and hence must be
mutually consistent with one another and with the economy in which
they operate.
Since a model of this kind would require an impracticable com-
mitment of resources, it was decided to adopt the compromise of
estimates that would "project" each of the fiscal operations associated
with pension plans separately, keeping an eye, however, on reasonable
relations among the component parts.
The projection procedure will distinguish between "real" variables
—the number of beneficiaries and covered workers—and monetary
variables—benefits per beneficiary and contributions per capita. The
product of "real" and money variables will give the monetary amounts
of benefit payments and contributions.
Basic Framework
What happens over a period, say, a year, to the level of assets in
the fund accumulated for a pension plan depends on the net difference
between inflows to the fund and outflows from it. Two sets of flows
build up reserves—contributions made under the provisions of the
plans by employers and employees, and the earnings of the assets in
the fund at the start of the year and in addition, of course, earnings
on the increment to assets over the year. On the other hand, two
types of flows tend to diminish the fund, benefit payments and costsCovered Workers and Beneficiaries 17
of administration. Benefit payments are estimated explicitly;costs
of administration are, in effect, subsumed in the net earnings rate
assumed in projecting fund earnings.
If the level of assets at the beginning of a year, contributions and
benefit payments during the year, and the rate of return on the
fund's assets are known, the earnings of the fund can be estimated
and the level of fund assets at the beginning of the next year can be
obtained by iteration. If the aggregate of private pension plans is
thought of as one "giant" plan, what has just been said applies to
the private industrial pension structure as a whole.
Letbe earnings during period t;be contributions during
period t;be benefits paid during period t;rbe rate of return
during period t;be reserves at the end of period t.
Then:
= + —+ (1)
Or, very simply, the reserves on hand at the end of a period are equal
to the reserves at the start of the period plus contributions minus
benefits plus fund earnings over the period.
This relation enables us to obtain the level of reserves for any
period, t+1, if we have projected C, P, and r; for we can project C




That is to say, earnings over period tareequal to the earnings on
the stock of assets at the start of t(i.e., plus earnings on the
—Pt]
net excess of contributions over benefits(i.e., ).Asa
2
convenient approximation, we assume that r times half the total excess
of contributions over benefits over the year accurately measures the
earnings on this score (which would be the case if the rates of flow
ofandwere even over the year).
In addition to estimatingandseparately, we also developed
a set of projections in which+were estimated as a combined
total. This was done on the assumption that for a given 'Ps, a total
inflow—call it K (which equals+ a specified size is required;
within limits, its precise allocation betweenandis unimportant.18 Private Pension Funds: Projected Growth
Indeed, it has been suggested, shouldbe smaller or larger than
expected, then compensating variations would be made in
The procedure for these estimates is straightforward. Rewriting
(1), we have = ++ —We estimated two items,
and+ Es), and obtainedby adding these values to
In attempting a judgment on the size of contributions (or benefit
payments) in the future—more specifically, up through 1981—two
steps were utilized: estimation of (1) covered workers (or the number
of beneficiaries)—the "real" variable noted in the discussion earlier—
and (2) contributions per covered worker (or benefit payments per
beneficiary). Estimated contributions(or benefit payments), then,
would be the product of the two steps.
Projecting Coverage
Coverage—i.e., the number of workers "on whose behalf" contributions
are being made at any given time—grows not only because more
people enter the labor force than leave it but also because each year
pension plans are extended to more firms and more classes of workers.
Therefore, it was not possible to project on the basis of a
simple straightforward relationship to some underlying demographic
variable. Rather a number of alternative assumptions were used.
THE HISTORY OF PRIVATE INDUSTRIAL PENSION PLAN
COVERAGE
Table 10 presents the growth of coverage under private industrial
pension and deferred profit-sharing plans (i.e., profit-sharing plans
with retirement features) and relates this coverage to several measures
of the larger universe within which it falls(see columns 3 and 5).
Since these data summarize a basic feature of the pension structure—
the number of people covered by this set of arrangements—they are
interesting in and of themselves. Furthermore, they bear directly on
the immediate problem of projecting the amount of contributions
over the next twenty years.
Currently, well over 23 million workers are participating in these
pension plans, and this number has apparently shown continual
growth since 1935. Table 10 shows that coverage over the thirty-one
years from 1930 to 1961 rose by 20 million, from 6 to 32 per centCovered Workers and Beneficiaries 19
TABLE 10
Growth of Private Industrial Pension Coverage Compared with
Civilian Labor Porce and Nonagricultural Payrolls






Per Cent Per Cent
YearWorkersNumber Covered Number Covered
(1) (2) (3) (4) (5)
1930 2,700 48,523 5.6 26,276 10.3
1935 2,700 52,283 5.2 23,572 11.5
1940 4,100 55,640 7.4 28,174 146
1945 6,400 53,680 11.9 34,450 18.6
1950 9,80063,099 15.5 39,196 25.0
1951 11,000 62,884 17.5 41,460 26.5
1952 11,700 62,966 18.6 42,216 27.7
1953 13,200 63,860 20.7 43,587 30.3
1954 14,200 22.0 42,271 33.6
1955 15,400 65,848 23.4 43,761 35.2
195616,900 67,530 25.0 45,131 37.2
1957 18,200 67,946 26.8 45,278 40.2
1958 19,000 68,647 27.7 43,529 43.6
1959 20,200 69,394 29.1 45,214 44.7
196021,600 70,612 30.6 45,850 47.1
1961 22,600 71,603 31.6 45,395 49.8
Source: Column 1:Alfred M. Skolnik, "Growth of Employee-Benefit Plans,
1954-1961," Social Security Bulletin, April 1963, and earlier issues.
Column 2, 1930-35: Stanley Lebergott, Manpower in Economic Growth, New
York, 1964; 1940-58: Bureau of the Census, Current Population Reports,
Series P. 50, Annual Report on the Labor Force; 1959-61: Department of
Labor, Special Labor Force Repdrt. Column 4:F2mploynient and Earnings
Statistics for the United States, 1909-1964, Bureau of Labor Statistics
Bulletin 13 12-2.
aCalled ENPEG in later tables.20 Private Pension Funds: Projected Growth
of the civilian labor force. But this relation involves using the grossest
measure of the nation's manpower, a base which, in particular, is
not very finely attuned to considerations important for pension
coverage and its growth. The civilian labor force is not the most
relevant base for assessing the degree of coverage, how far coverage
has come over some specified period, and how far it is likely to go
over some span of years in the future, because, for one thing, it
includes some workers covered by other pension arrangements, namely,
government employees. For another, it also encompasses groups clearly
not suited for pension arrangements that are the responsibility of an
employer, i.e., the unemployed, agricultural workers, domestic servants,
the self-employed (who until 1962 were not permitted to have their
business set up pension trusts on their behalf), and unpaid family
workers.
Adjusting for these inappropriate inclusions provides the base
designatedas "employees on nonagricultural payrolls (excluding
government)," hereafter called ENPEG. When pension coverage is
related to this base, it appears (as in column 5 of Table 10) that
about half the relevant number of workers are currently covered. But
even this is not the most appropriate base, for it includes two ad-
ditional groups of workers who are really not "suitable" for pensions.
This time itis not the industries they work in that determines
employees' eligibility, but their conditions of employment. It is clear
that people who typically work part time are not appropriate grist
for the pension mill. A similar conclusion is valid for young workers
who are still finding their employment or occupational niche and
can be expected to have high mobility. For an adjustment on this
latter score, "young" could be defined as under 25. Incorporating both
these adjustments would provide the most relevant base against which
to assess the adequacy of coverage—a base that might be called "em-
ployees potentially eligible for industrial pensions," or EPEIP.
Table 11 contains estimates of EPEIP.' Industrial pension coverage
is currently quite high, extending as it does to more than two-thirds
of those it might realistically be expected to encompass.2
1Theestimating procedureissomewhat involved. Sinceprecisionisnota
requisite for the use to which these data are put, the details may be omitted.
2Ofnecessity there are larger errors of estimate in EPEIP than in ENPEG.
However, as can be seen from column 4 of Table 11, the relationship between the
two measures has remained quite constant over time. Therefore, operations per-Covered Workers and Beneficiaries 21
TABLE 11
Growth of Private Industrial Pension Coverage Compared with
Employees Potentially Eligible for Industrial Pensions and
Employees on Nonagricultural Payrolls



























195211,700 29,822 39.2 70.6
195313,200 31,229 42.3 71.6
195414,200 30,531 46.5 72.2
195515,400 31,484 48.9 71.9
195616,900 32,256 52.4 71.5
195718,200 32,400 56.2 71.6
195819,000 31,021 61.2 71.3
195920,200 31,600 63.9 69.9
Source: Columns 1 and 4:Table 10; column 2: NBER estimates.
8Called EPEIP in column 3.and later tables.
Of either base, EPEIP or ENPEG, workers covered by pension
plans have comprised a steadily growing percentage. Thus, between
1950 and 1961, the coverage percentage increased from 25 to 50 for
ENPEG, and over the period 1950—59 fromto 64 for EPEIP. A
cessation of plans, a sufficient modification of the distribution of
employment between less strongly and more strongly covered in-
dustries, or a rate of exit out of the labor force higher than entrance
into it—all of which could contribute to an absolute decline in this
formed with one of them as a base is equivalent, except for a scale factor, to
using the other as the base. When we speak below about using EPEIP for our
projections, it is equivalent to using ENPEG.
However, to assess how well the industrial pension "structure" is doing its job
in terms of coverage, EPEIP is the more meaningful base.22 Private Pension Funds: Projected Growth
percentage—appear to be extremely unlikely. The strong likelihood,
rather, is for rising coverage as a percentage of EPEIP or ENPEG
in the future.
COVERAGE PROJECTIONS C1 THROUGH C4
The coverage percentage has a theoretical maximum of 100, but
of course there is no real probability of achieving it. There is no
basis for a firm choice of some specific percentage at some particular
date, except of course the obvious hunch that in ten years, say, it
would be surprising if it did not exceed the present level or was
as high as 98, for example. This does not seem like much to go on,
but tying it in with one additional feature of the behavior of coverage
over time that seemed likely provided a basis for projections. Suppose
that at some date (it is not necessary to specify here precisely when)
covered workers as a percentage of EPEIP (or ENPEG) will reach
some feasible maximum—call it k—which will persist permanently.
In other words, assume that after that date actual coverage in relation
to "potential" coverage will remain constant because the only addi-
tions to coverage will be a constant fraction of additions to EPEIP
(or ENPEG), and both the coverage series and the relevant bases
will be growing at the same rate. The assumption, then,isthat
coverage should grow more rapidly than EPEIP (or ENPEG), but
with the differential in the rates of growth continually narrowing
until, with their equality, coverage will remain the same fraction, k,
of EPEIP (or ENPEG).
It seems improbable that the coverage percentage would rise
linearly and then suddenly level off when it reached k. More likely
would be an increase in the percentage of potentially eligible workers
covered, but by smaller and smaller increments each year, thus slowly
approaching some specified ceiling. Particular to the process under
observation is the consideration that the more likely situations for
the introduction or extension of coverage have naturally been tapped
first;the harder cases now remain. Some supporting evidence for
the view that the heavily covered areas are currently approaching a
practicable ceiling, while in the other areas pension coverageis
making slower headway, appears in the Occupational Wage Survey
data of the Bureau of Labor Statistics, summarized in Table 12. It















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.24 Private Pension Funds: Projected Growth
to increase the rate of growth of the coverage percentage as time
goes on.
Consequently, the behavior of the coverage percentage can be
anticipated to exhibit the characteristics of asymptotic growth. As
already noted, it is most likely that coverage will grow faster than•
EPEIP (or ENPEG), but at a declining rate of differentially higher
growth which at some future date will be about equal to and remain
approximately the same as the rate of growth of the potentially
eligible. It is the declining rate of growth of coverage that will induce
the asymptotic behavior that seemed reasonable for the coverage
percentage.
Three alternative possibilities were used as the year by the end
of which the feasible ceiling in the coverage percentage would be
reached—1971, 1976, or 1981. Thus there are three different coverage
projections, designated C2,C3, andC4.3Eachrests on the same
general procedure but sets different dates for the convergence of the
growth rates of coverage and of the broader working population
from which covered workers come. In projection C2,theyear of
convergence is taken to be 1971. For C3andC4itis five and ten
years later. The transient-state rate of growth of coverage was taken
to follow a geometric progression, with the first term set at 5.6 per
cent and the last term at 2.1 per cent at the specified date in the
future at which the "steady state" will be reached.4
In contrast with projections C2,C3, andC4,forwhich sole reliance
was placed on the aggregate coverage percentage and total ENPEG
(or EPEIP), the projection designated C1makessome conjectures
about coverage by industrial sectors and therefore has the advantage
3C1is reserved for a coverage projection on a different basis.
4Therate of growth of coverage averaged 5.6 per cent for the last several years.
The 2.1 per cent is a more complicated story. EPEIP, which over the last decade
constituted a rather stable percentage of "employees on nonagricultural payrolls
(excluding government)" (see Table 11), is assumed to grow at the same rate as
the latter. In the Manpower Report of the President, 1964, a close approximation
to ENPEG is projected to grow at an annual rate of 2.1 per cent over the period
1960—75. Niceties of definition and periods of projection are not crucial here.
Thus in an earlier draft EPEIP was assumed to grow at the same rate as total
nonagricultural employment (not the same as ENPEG) and a projected growth
rate for the latter of 2.1 per cent was derived from forecasts in United States
Senate, Special Committee on Unemployment Problems, 86th Congress, 1st Session,
Readings in Unemployment., p. 511 (farm workers), and Table 7, p. 505(total
civilian unemployment). The "crude" procedure and the more elaborate procedure
provided precisely the same steady-state growth rate.Covered Workers and Beneficiaries 25
that it permits incorporating a well-known fact of private pension
life in the projections, viz., unequal degrees of coverage by industrial
sectors, and thereby taking account in the projection of the differential
growth of employment in these sectors over time. In this sense the C1
projectioncan be called a "judgment" projection, since it required
estimating an initial set of sector coverage percentages and additional.
sets of such estimates for three benchmark dates in the future.
C1derivesfrom the industry division of employment delineated
in Table 13 for 1960, i.e., ENPEG for 1960 by industrial
To these employment figures coverage percentages were applied that
embodied the extent of pension coverage for each sector (see column
3). While there are, of course, some clues to go on concerning the
degree of industrial pension coverage (Table 12, for example, contains
data generally pertinent to this point), itis nonetheless true that
the percentages of column 3 are matters of judgment. In arriving at
them, a ranking among industries was established that seemed con-
sistent with what is known about sectoral coverage and these coverage
percentages were adjusted to make the over-all result consistent also
with the one known number for which there is a good estimate, total
private industrial pension plan coverage as of the end of 1960.°
From the same source used for column 2 of Table 13, estimates of
employment by sector for 1970 and 1975 are available. For these
years, once again, judgment on sectoral coverage was used, the general
guide being that coverage will grow most rapidly in the sectors of
lowest coverage and least rapidly, if at all (as a percentage), in the
sectors judged to be very high as of 1960. Projections of sectoral
employment, judgment coverage percentages, and estimated coverage
for 1970 and 1975 appear in Table 14.
For coverage beyond 1975, an additional set of estimates was
required. To obtain sectoral employment as of 1980, the same per-
centage increase between 1975 and 1980 was assumed as was estimated
for the period 1970—75. And sector coverage percentages for 1980
5ManpowerReport of the President, 1963,p.95.
6Theconformity is good. Coverage from aggregating the sector estimates is
set by this method as 21.6 million for 1960, virtually the same as the actual estimate
available when the C1 projection was developed. Since that time, the actual esti-
mate has been revised to 21.2 million, not enough to throw the sectoral estimates
off perceptibly. For the original coverage estimate, see the article on employee
benefit plans in the April 1963 Social Security Bulletin; the revised estimate is in
the article on the same topic in the April 1964 issue.26 Private Pension Funds: Projected Growth
TABLE 13
Employment, Coverage Percentages, and Number of Covered Workers,









Wholesale and retail trade 11.4 30 3.4
Service and miscellaneous 7.4 15 1.1 .
Transportation and public utilities 4.0 80 3.2
Finance, insurance, and real estate.. 2.7 80 2.2
Manufacturing 16.8 60 10.1
Contract construction 2.9 30 0.9
Mining 0.7 80 0.6
Total 45.9 21.5
aMnual averages, from Manpower Report of the President, 1963, p. 95.
bNBER estimates..
were obtained as before, i.e., by judgment (see Table 15). The pattern
of these percentages looks reasonable—coverage ratios in sectors of
low coverage are assumed to grow more rapidly than those in sectors
of high coverage—b.ut the ranking of sectors by degree of coverage
is invariant with respect to 1975 (which is also invariant with respect
to 1970, which, in turn, is the same ranking as we assumed for 1960).
Coverage estimates for years other than these benchmark dates
were obtained by linear interpolation except that for 1981, which
was arrived at by assuming that the same increase in coverage as
between 1979 and 1980 would take place between 1980 and 1981.
All four coverage projections appear in Table 16 and Chart 1.
The differences among them are,of course, determined by the
procedures used in their derivation. A sense of these differences can
be obtained by looking at the numbers of covered workers that each
assumption implies.
The numbers emphasize a property shared by many other series
in the estimates. If, starting with a common value, one postulates























































































































































































































































































































































































































































































































































































































































































































C28 Private Pension Funds: Projected Growth
TABLE 15
Projected Employment, Coverage Percentages,
and Number of Covered Workers,







Wholesale and retail trade 17.4 55 9.6
Service and miscellaneous 13.9 40 5.6
Transportation and public utilities 4.6 85 3.9
Finance, insurance, and real estate 4.3 85 3.7
Manufacturing 21.5 70 15.0
Contract construction 4.8 40 1.9
Mining 0.7 85 0.6
Total 67.2 40.3a
Source: NBER estimates (annual averages).
aDiffers from value in Table 16 due to rounding.
differences in projected values will show up as a consequence. C2and
C4 differ by a matter of 6.0 million by the end of 1981, but the
other side of the coin shows a much smaller 2.7 million difference
for a date some ten years earlier. After ten years of projecting, by
1971 the estimates are not very different. Rather extreme differences
in assumptions do not have important consequences for the results
over the first ten years. Although there may be uncertainty about the
future, expressed by many different assumptions, fairly firm expecta-
tions may well be held about the more immediate future—say, to 1970.
Another observation suggested by these data relates to the growth
of coverage. Although a feasible maximum for the coverage per-
centage has been assumed, this does not mean that the growth in
coverage will not be substantial. Even under the most restrained of the
set of three coverage assumptions, C2, the number of covered workers
would come close to doubling over the course of the next twenty
years, averaging an increase of 800,000 per year.Covered Workers and Beneficiaries 29
TABLE 16
Annual Private Industrial Pension Plan Coverage
Under Coverage Projections, 1961 -81
(thousands, as of end of year)
Year C1 C2 C3 C4
1961 22,600 22,600 22,600 22,600
1962 23,366 23,757 23,790 23,807
1963 24,132 24,869 •24,968 25,021
1964 24,898 25,934 26,130 26,238
1965 25,664 26,949 27,273 27,456
1966 26,430 27,914 28,395 28,673
1967 27,196 28,828 29,494 29,885
1968 27,962 29,691 .30,567 31,091
1969 28,728 30,504 31,613 32,288
1970 29,500 31,268 32,630 33,474
1971 30,396 31,984 33,617 34,648
1972 31,292 32,655 34,573 35,808
1973 32,188 33,340 35,497 36,952
1974 33,084 34,040 36,389 38,078
1975 33,980 34,754 37,249 39,185
1976 35,322 35,483 38,077 40,272
1977 36,664 36,228 38,876 41,338
1978 38,006 36,988 39,692 42,383
1979 39,348 37,764 40,525 43,406
1980 40,689 38,557 41,376 44,405
1981 42,031 39,446 42,244 45,380
Source: .NBER projections.
In Chart1,the conclusion appears justified that all three pro-
jections (C2, C3, and C4) are reasonable in that they seem to agree
with the experience of the years 1930—60, also plotted on the chart,
and all suggest a "toning down" of the rate of increase in coverage
over time. There is a purely subjective basis for preferring C3: C2
seems to tail off too soon, and C4 continues to climb too rapidly
over the whole period. This subjective judgment is the least con-
vincing of the grounds for preferring C3 to the others in this group
of three. Two further and weightier arguments are presented below.
It has been stated that projections C2, C3, and C4 involve an initially30 PrivatePensionFunds: ProjectedGrowth
CHART 1
Pension Plan
1930—61, and Projections Through 1981
Source: Tables 10 and 16.
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more rapid rate of growth of coverage which converges to that of
ENPEG or EPEIP by a specified date. A consequence of these assump-
tions necessarily is the constancy of the fraction of, say, EPEIP covered
by industrial plans from that date on. Thus, additional insight and
basis for evaluation of C2, C3, and C4 comes from the data of Table 17,
TABLE 17
Projected Private Industrial Pension Coverage











C1 C2 C3 C4 C1 C2 C3 C4





Source: Column 1, NBER projections; columns 2-5, Table 16.
aDiffers from 79.4 due to rounding.
bDiffers from 85.2 due to rounding.
which indicates the estimated percentage of EPEIP covered by in-
dustrial pensions at selected dates in the future and the implicit
coverage percentage asymptotes for each of the projections.C2's
percentage seems "too low"; for will not an institution that had
covered 64 per cent of EPEIP in 1959 (and over 67 per cent, as
indicated by a preliminary estimate, in 1961) be likely to cover a
higher percentage than 79.4 at the height of its power? On the other
hand, C4's ultimate coverage percentage, 91.5, seems too high, for an
achievement that comes within less than 10 percentage points of the32 Private Pension Funds: Projected Growth
absolutely perfect achievement seems beyond realistic expectation.
Given these evaluations, then, C3 isto be favored, not because it
can be demonstrated to be precisely correct, but simply because it
falls between an estimate that seems too low and another that appears
too high.
There are two points about C1 that require particular notice.
For one thing, this projection, in sharp contrast to C2, C3, and C4
does not "graft" smoothly onto the historical record of pension
coverage.
One would expect coverage to take a smooth path because of the
large set of forces determining it and because of its smooth pattern
over a large number of years up to 1961. On this score, C1 does not
seem to provide as credible a growth pattern as the other three
assumptions. Secondly, the pattern of the annual increments under
C1 is unbelievably explosive (about 750,000 in the early 1960's con-
trasted with 1,350,000 in the late 1970's). But the C1 estimates for
the benchmark dates have something to recommend them; derived
from industry coverage, they constitute a different and independent
basis of projection. Therefore, the fact that the C1 magnitudes sprawl
across C2 and C3 make the latter two projections more credible than
C4.
In summary, there are numerous grounds on which coverage might
be projected. Two bases were used that seemed appropriate for sets
of alternative projections. Each set and component of the set had
something to recommend it and other features or characteristics that
militated against it. All things considered, of the four available pro-
jections, C3 is preferred on the grounds explained above. Thus, in
discussing findings,reliance will be primarily on projections of
pension fund assets that incorporate C3. However, the significance of
alternative coverage assumptions will also be assessed and projected
pension fund holdings based on them will be examined.
Projecting Beneficiaries
Three methods were available for projecting the number of annul-
tants (beneficiaries): looking for a time trend; estimating a functional
relation between beneficiaries of the private industrial pension struc-
ture and some other relevant variable or variables (say, beneficiariesCovered Workers and Beneficiaries 33
under OASDI, or number of people over 65); or undertaking a
necessarily somewhat cnide actuarial analysis. The first two, which
involved regression analysis, were rejected as inappropriate. Among
the reasons for this decision are:
1. The "structure" of industrial pensions changed drastically with
the start of the Second World War for reasons stated earlier and not
necessary to delineate here. In addition, a change in structure occurred
in 1948 and 1949, when collective bargaining for pension plans started
to take hold. This means that for regressions with data drawn from
the structure that might be expected to prevail in the future, a good
starting date would be 1950. But since 1950 the number of bene-
ficiaries has grown at an increasing rate, and surely by a later date
some leveling off of this rise is likely. This expectation arises simply
from the dynamics of a pension plan, which after a period of growth
tends to approach something like "stability." An extrapolation of
the trend of beneficiaries on the basis of the data from 1950 to 1961
(the last year for which data were available when these calculations
were undertaken) might incur the risk of a large error.
2. Given the decision to restrict the regression to data no earlier
than the 1950's, there would be in all only twelve observations. With
one degree of freedom lost for each constant and coefficient, even
for a one-variable linear or exponential model there would be only
ten degrees of freedom. This could severely limit the usefulness of
any such model.
3. It could not be expected that the relationship between industrial
pension annuitants and some other series over the last twelve years
would continue for the next generation. Recipients of primary OASDI
benefits might seem to provide a likely series; their number is carefully
projected by the actuary of the Social Security Administration, and
they are drawn from the same underlying "population" that provides
the base for industrial pensioners. But the growth of industrial
coverage has been rapid compared with the stability of OASDI's
degree of coverage. Also OASDI's dynamics are basically different
from those of industrial pension plans; moreover, these two sets of
arrangements, having been introduced at different times, would be at
different stages of their development at any particular. point in time.
Therefore, it would not be sensible to regress industrial annuitants
on OASDI beneficiaries. Even if a regression analysis showed a close34 Private Pension Funds: Projected Growth
fit in the past, there would be no warrant to expect the observed
relationship to continue over time. All these considerations militated
against estimating a functional relation with time or some other
variable as a way of projecting industrial pension beneficiaries.
The third method seems to give good results. It is called here the
"actuarial" method because it involves applying some (albeit primi-
tive) actuarial techniques to the population of present beneficiaries
and of those who will become beneficiaries during the period of the
projection. Assuming the retirement age to be 65, beneficiaries at
the end of year t + n are those persons covered by industrial pensions
who are at least 65 —nyears old at the end of year t and who survive
through yeart + n, plus those of the beneficiaries at the end of
year t who survive to the end of t + n. Thus, for example, the fore-
casted number of annuitants as of the end of 1975 would consist of
those who survived to that date from among beneficiaries and covered
employees at least 50 years old by the end of 1960.
This, of course, is an incomplete statement of the case. Over the
course of the n years, (1) some workers covered at the end of t will
leave covered employment without a pension right and go to positions
in which they will not earn pension rights or will become unemployed,
and (2) some other workers older than 65 —nbut not covered at the
end of t will become covered over the n years as pension plans are
extended to them, and will become beneficiaries at 65. Five different
(alternative) adjustment factors will be used to allow for various rela-
tions between (1) and (2).
It is assumed that the retirement age is 65, which indeed is what
it has been and still is in most plans. It may be argued that the intro-
duction of the "early" retirement option under OASDI—appropriately
adjusted payments to start at age 62—will tend to become characteristic
of industrial plans as well. But if this comes about, it will do so
gradually. More important, the early retirement option will generally
involve actuarially reduced benefits, so the projection for amount of
benefits need not be thrown off as severely. An additional assumption
is that, for any year, all covered people of at least 65 are annuitants.
Less rigidly and more realistically, it may alternatively be assumed
that the number of late retirers, those over 65, is about the same as
the number of early retirers, those under 65.
To estimate the number of survivors among covered workers at anyCovered Workers and Beneficiaries 35
giventime in the future, mortality tables were used. Ray M. Peterson
of the Equitable Life Assurance Society of the United States gen-
erously made available a table which in his opinion would be con-
sidered generally appropriate by most actuaries. This isthe 1951
Group Annuity Table of Mortality (Males) Projection C, projected
from 1959 through 1979, ages set forw3rd one year for males and back
five years for
Actuarial tables give mortality as a function of age and sex. Ideally,
then, there should be a breakdown of the covered pension population
(including annuitants) annually by age and sex. The basic series fell
far short of this, however; only an admittedly rough and not quite
current breakdown by sex was available, and ages could be estimated
only by classes. A beginning was made with annual (end-of-the-year)
figures for total covered employees and total beneficiaries
To get a breakdown by sex, use was made of Weitha Van Eenam's
unpublished estimate for covered employees in 1956—74.2 per cent
male and 25.8 per cent female. Mrs. Van Eenam, at that time Associate
Actuary of the Social Security Administration, furnished this estimate
7Itis worth noting at this point that the choice of a mortality table does not
seem to be critical. In an earlier draft of this study, a table was used that involved
lower mortalityratesthantheone usedhere.Thattable,for which we
thank W. J. McDonnell of the John Hancock Mutual Life Insurance Company,
was the 1951 Group Annuity Table of Mortality (Males) projected eight years
to 1959 and rated on age one year younger for males and six years younger for
females. In addition, Mr. McDonnell advised that quite commonly an improve-
ment factor is assumed—l% per cent per year for all ages up to and including 70
and tapering to zero for people over 89 years of age. This improvement factor was
used in developing a mortality table for the twenty years after 1959. The result
was a table that involved consistently lower mortality rates than used in the
present study. Some illustrative comparisons for males appear in the following
tabulation on mortality rate per 1,000 lives:
Age Year Earlier Draft Present Study
60 1964 12.209 14.323
60 1971 11.179 13.281
60 1979 10.108 11.359
65 1964 18.758 23.091
65 1971 17.177 21.145
65 1979 15.532 19.120
The projection of beneficiaries under these different mortality rates varied only
slightly. The earlier draft projected 6,589,000 for the end of 1980, and the com-
parable present value is 6,388,000, clearly not adifferenceto cause any concern.
(Anticipating the terminology elaborated later, the comparable present projection
is that involving an A factor of zero, i.e., the first section of Table 19.)
8AlfredM. Skolnik, "Growth of Employee Benefit Plans, 1954—1961," Social
Security Bulletin, April 1964.36 Private Pension Funds: Projected Growth
to the author in 1958; it is the only known estimate of coverage by
sex. These percentages were assumed to hold for 1961 for both covered
employees and beneficiaries.
An age distribution of the pension population was obtained in the
following way. First, those covered by pensions (excluding annuitants,
of course) were considered to be between ages 25 and 65. The upper
limit is set by the usual retirement date; the lower limit, by a general
presumption that people do not become covered by a pension plan
until they are regular, full-time employees and have spent some time
with a particular company, and that 25 or so is a likely age for this
to happen. Second, the pension population was distributed among
age groups—the data permitted nothing more refined than five-year
groupings, 25 and under 30, 30 and under 35, and so on—in the
same proportions as the age distribution (between 25 and 65) of "em-
ployees in industries suitable for industrial pensions,"a category
derived by subtracting domestic servants, unpaid family workers, self-
employed workers, government employees, and employees who usually
work part time from total civilian nonagricultural employment.1°
The -basic data, for which 1961 was the most recent year at the time
the estimates were prepared, came from the Bureau of the Census
and the Bureau of Labor Statistics.
As already noted, the most refined breakdowns for nonagricultural
employees is by five-year age groups. For some of the subtracted cate-
gories, e.g., domestic servants, an age breakdown is given. For others,
it was estimated simply by assuming the same age distribution as for
total nonagricultural employees. The age distribution so obtained
was then applied to the covered pension population of 1961. Implicit
9Withour interest limited to projections over the next twenty years, we did
not, of course, require age breakdowns for employed persons under 45.
10Thepurpose here was to arrive at. a total that represented the number of
employees currently in industriesin which industrial pension coverage could
"reasonably" be expected. (The category was developed initially for an analysis
of the growth of pension coverage, but it turned out to be appropriate for use
in the current connection also.) Thus we excluded government employees and
railroad workers, who are covered by other pension programs; agricultural workers,
domestic servants, and unpaid family workers whose employers generally are not
economically strong enough to undertake a pension commitment; the self-employed
whose firms were not permitted (until 1962)to set up pension trusts on their
behalf; and finally, typically part-time workers, who are usually considered to be
beyond the pension pale.Covered Workers and Beneficiaries 37
inthis step is the assumption that the age distribution of the covered
population is the same as that for all employees in each industry.
Since beneficiaries are being projected over the next twenty years,
only covered employees age 45 and over are considered (see Table 18).
Starting in 1961 (as of the end of the year, which may also be con-
TABLE 18
Estimated Age and Sex Breakdown of Private Industrial


































aAlI ages 25-64, but excluding beneficiaries.
sidered the beginning of 1962) and operating with five-year age groups,
new pension plan beneficiaries were projected for each year of the
period 1962—81; they consisted of those survivors in the age groups
(as of the end of 1961) 60 and over, 55 and over, 50 and over, and 45
and over, respectively, who reach at least the retirement age of 65.
To be specific, new pension plan beneficiaries in 1962 consisted of
one-fifth of the 60—64 covered group as of the end of 1961 who sur-
vived to the end of 1962.11 In other words, for simplicity it was as-
sumed that the distributiOn of ages within each age group was rec-
11Plusa small addition on the score of the adjustment factor alluded to above,
which we are, for convenience, still neglecting.38 Private Pension Funds: Projected Growth
tangular. This, while crude, is convenient and about as correct as a
more "realistic" and complex weighting of ages.12
There is another group to account for—those who were receiving
benefits in year t and survived tot + 1. Here the procedure is a
straightforward application of mortality rates. The process was started
in 1961 (end of the year or beginning of 1962) by apportioning the
pension population among age classes 65 and over in the same pro-
portions as these ages were distributed in the total population.
Finally, the adjustment factor must be explained. In essence the
adjustment constitutes a running annual addition to the covered
workers from whom the annual increment to the ranks of annuitants
is picked up. Since it seemed likely that more workers would join
the ranks of potential beneficiaries because of increased coverage each
year than would leave it because of moving to noncovered employ-
ment, the appropriate adjustment is an addition that somehow should
be linked with coverage. The indicated adjustment then would be to
take a fraction of the increase in coverage in the groups 45 and over
as of the end of 1961. The impartant question is, what fraction? Two
polar cases can be noted and dismissed (although estimates based on
them appear below for those who are interested in comparing these
results with those considered more reasonable)—zero and one. Zero
means that additions and attritions were equally strong (an unlikely
event), and one implies that mobility Out of pension-covered employ-
ment to noncovered employment was zero and new additions to cover-
age had the same age distribution as the existing covered population.
This latter is doubtful because it violates two well-known facts of
pension and industrial life—newly hired workers are usually below
12Inan earlier version of this study, weighted average mortality rates were de-
veloped for each year within an age class. For this purpose, the clue came from the
behavior of the numbers of nonagricultural employees in the different age groups,
which rose steadily to some modal age—35—39 for males, 45—49 for females—and
then fell off without exception with each succeeding age group. A similar relation
was assumed to hold within age groups—particularly that, in groups older than
the modal group, the number at each age varies directly with age. Therefore, in
each age group above the modal one, the annual age distribution of employees
was estimated as an arithmetic progression which summed to the total number of
employees in that five-year age span. (Numerous details involved in the estimates
are not discussed here.) But the number of beneficiaries obtained from this age
distribution differed imperceptibly from that obtained by the much simpler even
distribution within the class assumption. Hence this present version uses the
simpler, equally accurate method.Covered Workers and Beneficiaries 39
the average age of the working force and there is an obvious reluctance
to hire persons over 40 for numerous reasons.
Therefore, it can be argued that the likely adjustment fraction
(call itis neither A0 nor A1. To cover the range between A0 and A1,
beneficiaries were estimated, using A25, and A75, preference
being given to and A•50. (For the reasons for this preference, see
the next section; for a detailed explanation of the adjustment factor
with numerical illustrations see Chapter 4.) With five A fractions and
four• alternative coverage there are twenty different
projections of beneficiaries. Two out of the and
—will be drawn on extensively in this study's estimates (see Chart 2).
OBSERVATIONS ON THE ESTIMATED NUMBER
OF BENEFICIARIES
This study's main interests lie in the fiscal operations of private
pension plans; the plans' fund accumulations, which are the net re-
sult of these operations; and the pattern over time of net changes in
pension fund asset accumulations, which measure the importance of
the role of pension funds in the capital markets. Viewed against these
interests, projecting beneficiaries is simply a necessary step in arriv-
ing at one ofthefiscalflows—benefi,t payments. However, our
projections of the number of beneficiaries suggest, of course, how ex-
tensive the scope of industrial pension income support will be over
the next twenty years; on this score they deserve closer examination
than a concern with fiscal flows alone would warrant.
All twenty beneficiary projections for the years 1962 through 1981
are tabulated in Table 19. Table 20, for selected benchmark dates,
fixes the adjustment factor and explores the effects of variation in the
coverage assumption. Table 21fixes the coverage assumption and
leaves the adjustment factor freetovary. From Table 20 itis
immediately apparent that varying the coverage assumption has no
perceptible effect on the number of projected beneficiaries. Therefore,
only one of them is needed and the choice is C3, which is preferred.
On the other hand, the entries in Table 21 indicate that the choice
of a particularis crucial, for the projected differences are large,
particularly, of course, in the later years of the period covered by the
projections.
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1963 1,726 591 2,317 1,727 591 2,318
1964 1,904 648 2,551 1,907 649 2,554
1965 2,090 708 2,798 2,097 710 2,807
1966 2,282 771 3,053 2,295 774 3,069
1967 2,594 902 3,496 2,617 910 .3,527
1968 2,915 1,037 3,954 2,951 1,052 4,003
1969 3,239 1,181 4,420 3,294 1,200 4,493
1970 3,562 1,326 4,888 3,639 1,353 4,992
1971 3,881 1,472 5,353 3,984 1,509 5,493
1972 4,330 1,680 6,010 4,469 1,732 6,201
1973 4,775 1,891 6,666 4,955 1,960 6,916
1974 5,211 2,104 7,315 5,439 2,193 7,632
1975 5,633 2,315 7,949 5,914 2,427 8,341
1976 6,035 2,525 8,560 6,374 2,662 9,036
1977 6,552 2,785 9,337 6,960 2,954 9,9.14















1981 8,474 3,823 12,298 9,108 4,104 13,213
Source: NBER projections.
Note: A0C2, A0C3, and 40C4 are the same as 40C1, since with an adjust-
ment factor of zero the difference among the C,'s is irrelevant in estimating
the number of beneficiaries.46 Private Pension Funds: Projected Growth
TABLE 20
Projected Number of Beneficiaries of Private Industrial
Pension Plans, Adjustment Factor A25 and
Four Coverage Assumptions, End of Year, 1961 -81
(millions)
Coverage Assumption
Year C1 C2 C3 C4
1961 1.9 1.9 1.9 1.9
1966 2.8 2.8 2.8 2.8
1971 4.1 4.1 4.2 4.2
1976 5.8 5.8 5.9 6.0




Beneficiaries of Private Industrial
Pension Plans,Coverage Assumption C3 and




A25 A50 A75 A1
1961 1.9 1.9 1.9 1.9 1.9
1966 2.7 2.8 2.9 3.0 3.1
1971 3.9 4.2 4.5 4.9 5.4
1976 5.2 5.9 6.7 7.6 8.6
1981 6.6 7.7 9.0 10.5 12.3
Source: Table 19.Covered Workers and Beneficiaries 47
Themost obvious and important thing to note about these pro-
jections is the great increase in beneficiaries that can be expected. •By
the end of 1981, beneficiaries will be 4.1 times as numerous as in
1961 under A25C3, and 4.8 times as big under (Even the
projection, A0C5, shows a 1981 number that is 3.5
times the 1961 figure.) As to annual rates of growth in different
subperiods of the twenty-year span covered by the projections, they
TABLE 22
Absolute and Percentage Increase in Number of Beneficiaries
of Private industrial Pension Plans
Under Projections and A.50C3, 1961 -81
Year
&25C3 A50C3
Thousands Per Cent Thousands Per Cent
1961 120 6.7 120 6.7
1966 163 6.2 191 7.1
1971 253 6.4 315 7.5
1976 304 5.4 391 6.2
1981 310 4.2 415 4.8
Source: Table 19 and A. M. Skolnik, "Growth of Employee-Benefit Plans,"
Social Security Bulletin, April1963,Table 5, p. 12.
show some toning down of the volatility of the system. (See Table
22, which gives the annual percentage change over specified years.)
This, of course, is to be expected: annuitants are expected to grow
in number, and the values in Table 19 show this. But it is anticipated
that they will sooner or later grow at a decreasing rate, for otherwise
the projections would imply a growth so great and over so protracted
a period of time as to be at odds with the simple dynamics of a
pension plan sketched out earlier.
Another interesting feature of the projections is the indication that
most beneficiaries will be males. This, of course, simply reflects the
higher rate of male participation in the labor force. However, the
percentage that males comprise of total beneficiaries will tend to
decline primarily as a result of the lower mortality experience of48 Private Pension Funds: Projected Growth
women. Thus under A 25C3, for example, the male-female split as of
1961 is 74—26 per cent, and as of the end of 1981 it is projected at
69—31 per cent. The change is not startling; a really pronounced shift
in the male-female percentages over time coud not come from differ-
ential mortality alone but would require a significant change in the
underlying determinant, viz., male and female labor force participa-
tion rates.
This breakdown by sex is highly conjectural and should be taken
as illustrative. Total annuitants is a more accurate figure than male
and female annuitants. Moreover, we have assumed in this discussion
either that no survivorship options are available (a generally valid
assumption for the "typical" plan, but tending to become less gener-
ally descriptive) or, where the plan provides for them, they are not
made use of. Clearly this is a source of error in the estimates.
COMPARISON WITH OASDI
It is hard to attach significance to absolute numbers of annuitants
per Se. It is probably more meaningful to compare numbers such as
these with some relevant bases. Two have been chosen for this purpose
—the number of old-age beneficiaries under OASDI, which is to all
intents and purposes a system that covers the whole working popula-
tion, and the total population aged 65 and over. These comparisons
appear in Table 23. Before discussing them, however, some caveats
are in order. First, the comparisons relate the number of beneficiaries
to persons aged 65 and over; yet all of the former do not fall into
this age and not all of the latter are retired. In other
words, the fraction of persons 65 or over that industrial pension
beneficiaries comprise and the proportion of persons 65 and over
who are receiving industrial pensions are not the same category. The
comparison here is not clear-cut; but since interest is primarily in
the broad sweep of the data, it is nonetheless useful. The same thing
can be said about the male-female breakdowns, which are rough but
sufficient for the purpose.
Table 23 consists of four panels because useis made of both
A25C3 and A50C3 and also the two population projections for the
low-cost and high-cost estimates prepared in the Division of the
Mostobviously so in the case of OASDI, which permits retirement at 62.Covered Workers and Beneficiaries 49
Actuary of the Social Security Administration.15 Among the more
interesting conclusions that may be drawn from the table are the
following:
1. Currently (see the data for 1965) only 13—14 per cent of persons
aged 65 and over receive income support from industrial pensIons,
but this support averages higher than OASDI payments. At the same
time, it is less crucial to the average recipient than OASDI old-age
benefits are to the person receiving no other retirement income, since
industrial pension recipients are from a higher economic stratum.
For males the industrial pension plan percentage is larger—22--24
per cent as against 6 per cent for females—but even for males the
present fraction is not high. Women are in the labor force less than
men; also women workers are more frequently in industries with low
pension coverage or are not covered because they work part time
or have returned to the labor force after a long absence.
2. Industrial pension recipients will represent a growing fraction
of the population 65 and over, but even by 1980 not a very impressive
one; the estimates put it somewhere between one-fourth and one-third.
Again the difference between males and females should be noted—
about 50 per cent for males and 15—18 per cent for females.
3. The industrial beneficiary percentages contrast sharply with
those of the public pension scheme. OASDI is older16 and broader
in its coverage; and in the last five years or so it has lowered the
retirement age to 62. (While industrial plans may move in this
direction, they will do so with a lag.) Thus itis not difficult to
understand the greater number of current and projected OASDI
old-age beneficiaries—over 52 per cent of the population 6. and over
in 1965 and between 62 and 69 per cent by 1980. Under these
averages lies an already familiar sharp diversity between males and
15 For source, see the notes to Table 23. The low-cost and high-cost estimates
derive from two sets of alternative assumptions which lead to low and high costs
in relation to payroll. The actuary describes his estimates this way: "The figures
developed do not represent the widest possible range that could reasonably be
anticipated, but rather our studied opinions as to a plausible range"(Actuarial
Study No. 58, p. 4). This sentence, by the way, is a pithy description of this study's
projections.
16 The industrial pension structure, of course, consists of many thousands of
plans, some started wellbefore OASDI. Nonetheless, most industrial pension
coverage is in plans that began late in World War LI or in the following years.
17 This is different and less meaningful than the statement that over 52 per























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.52 PrivatePension Funds: Projected Growth
females—in 1965 percentages about 76 per cent for males and 34
per cent for females. By 1980 the percentage will be somewhere
between 83 and 87 for men and around 50 for women. Thus, by way
of summary, it can be inferred that, of all people 65 and over in
1980, most of the men and about half of the women will be receiving
OASDI old-age payments 18 and about half of the men and less than
one-fifth of the women will be receiving industrial pension benefits.
4. Almost all of the recipients of industrial pensions also receive
OASDI old-age benefits; and this double-pension (or even multiple-
pension) group will, of course, receive considerably higher income
support in retirement than those who are the recipients of OASDI
benefits alone.'9 The projections indicate that this double-pension
group will remain a minority through the end of 1980, for even by
that date, as has been noted, it will reach a figure that represents
somewhere between one-fourth and one-third of the aged population
(persons 65 and over).20
5. While it is true that more men than women are in paid employ-
ment, the differential observed and projected under industrial plans
is not simply a reflection of this fact. OASDI's beneficiary mix is less
heavily weighted in the direction of men as against women, and the
projections suggest that this will continue to be the case. Between
1960 and 1980, the number of women beneficiaries under industrial
plans will rise from one-third to about 45 per cent of the men's
total. For OASDI the increase will be from 46 per cent to something
like 80 or 85 per cent.21
18 It should be noted that the OASDI beneficiary figures used in our discussion
relate only to old-age payments to retired workers. They do not include payments
to wives of retired workers or to survivors.
19 Except for some of those who receive in addition old-age assistance payments,
veterans' pensions, or early-retirement pensions from previous jobs(e.g., police
and firemen).
20 For an interesting discussion of the role of employment status in social wel-
fare, see Richard M. Titmuss, The Social Division of Welfare, Liverpool, 1956,
reprinted in Richard M. Titmuss, Essays on 'The Welfare State,' London, 1958.
21 What has been said so far about industrial pensions involves an understate-
ment of the double-pension group, i.e., of the role, measured simply in terms of
beneficiaries, of private pension arrangements. For the pensioners of plans for govern-
ment employees are a sizable group and will continue to grow. Projections for
state and local government employees are examined in Chapter 7, and Chapter
8's summary data include them.